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Motivation and overview
Current status: Event display draws Gaussian fits on
deconvoluted waveforms

Goal: Add option to draw double exponential fit on raw waveforms
for dual phase
→ some code changes are needed

Content:
1. Raw waveform fitting
2. MVAWriter/Reader: saving fit parameters
3. Proposed changes in the event display code
Christoph Alt Raw waveform fitting: changes to the event display Slide 2 / 10



Raw waveform fitting (protoDUNE-DP)

Fit identified peaks with: f (t) = A · e
t−t0

τ1

1+e
t−t0

τ2
4 parameters: t0, A, τ1 and τ2

→ save fit parameter in feature vectors (MVAWriter)

Saved parameters only needed for event display (not for
reco/analysis)
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MVAWriter/Reader by Robert Sulej

Credits: Robert Sulej
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MVAWriter: saving fit parameters
In hit finder/fitter code:
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Event display: TQPad.cxx
TQPad.cxx now:

1. Get event
2. Read waveform histo and Gaussian fit parameter for spec. wire
3. Draw waveform histo and Gaussian fit for this spec. wire

TQPad.cxx proposed changes:
1. Get event
2. Read feature vectors with double exponential fit parameters

for this event
3. if(feature vectors): read and draw waveform histo and double

exponential fit for spec. wire
4. else: read and draw waveform histo and Gaussian fit (same as

above) for spec. wire
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Event display: proposed changes in TQPad.cxx
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Event display: RecoBaseDrawer.cxx

RecoBaseDrawer.cxx now:
Function RecoBaseDraw(): fills waveform histo, reads
Gaussian fit parameter from recob::Hit and returns it to
TQPad.cxx

RecoBaseDrawer.cxx proposed changes:
Add function RecoBaseDrawDP(): fills waveform histo, reads
double exponential fit parameter with MVAReader and returns
it to TQPad.cxx
Add function CountHits(): Hit numbering in the event display
starts from 0 for each plane. Need the number of hits in all
cryostats, TPC’s and planes before actual plane to get
assignment between the ”feature vector” and the ”hit” right.
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Event display: proposed changes in RecoBaseDrawer.cxx
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Summary and Outlook

Changes work fine for dual phase and do not affect single
phase

Will not work for ”mixed mode” in single phase
(=deconvolution in induction planes + raw waveform fitting
in collection plane)

→ address this problem later

Will push changes to lareventdisplay repository if no objections
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